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Iff THE UMITED STATES FATENT AND TRAOEMARK OFFICK 

Box Patent A|ipt3catlori 

M«l«t®f!t Commlfsloner for P^mIs 

Washington, ac. 20231 

NEW APPLICATION TRANSMIITAL 

Transmitted herewith for filing is the pateM application of 
Inventorts): ^^cMc^A ^. 3l^hef 

''im 4 p0Wnt f» «$ffm<J hrtnttm narm or narrws of «P» ectmf Hfvmtof or Jhwrfora; 

Th0 kivmrtorsNp of a iwprovtowf appncaiioff hs ^ in¥mtwshp sat fwth hm oath or 
docktrstfoft m pr&scfibad by § »)n»f>t provtdad for in § t$^</)(4) aft<f § 1 63(0 Jfan 
oath or d^4:^amt^ $9 pmor/i}^ § m </t^ ^ p«f?o^ 

fM mjppi^ng or ehan^ ih^ n^m or rmm of ^ in>mtor Of f^mm^ * 



? he*^ DWtIfy thM thS9 N«w Appiic^on TrWT9m*ttal th» <ic«?am«rrt» f«%ra<i to «taeh«d th«%fc> an being 

«3 •Express Mali Pcwt Offk?* to Addrm&M,' msjling L^jhii MimhHr f^lf^ HJ^fO ^ £/S 

ar»S8«d io thm: As«(8iam Commi«ak>fi«r for Pmm, Washtn^ort, D.C. ^31. 

t.K4jfll|4^flnri|^ or pfini fmK of P9r$^ mafftng pap^ 

9S^%«tuni of paman maitng j 



^SitKO ih0 mng of cormsvornionc^ upt;^ § 1.10 without tfm Exprest hM maiPfig M^i fh^rw* 
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NOTE: 



1. Typ# Appik^atkm 

This new application is for a(n) 

(chQcH arm appiicabie item beiow) 
)S( Oiiginai {nonprovisional) 

□ Design 
□ Plant 

□ Oivi^onal. 

□ Continuation. 
pi CortinuatJ£»i-in-part (C-J-P). 

2, B«nefjt of Prior U.S. Applioationis) ps U.S.C. §§ 119(e). 120, or 121) 

NQTS: A nonpro^ritloMl vpliauiot> mty daim an in^uofi disdM^d iff or mora orior fit^a cooendif^t, 

aSJSS ^^^^ IIT"'^ °~ f^l»if^ Mer fm 

!jT^r^?^^^"" invm^tor-s MirtHithn clamed In at laaat ana cuum 

i ? U cad) poor appUation fnwst »^ te; <» p«r«»f4(f»n of y,s,t,, 

we wr /onn <rt j T.£jja vv^/j/Kn ^ p^rforf s« forth w § j.s3(^_ 

or J8i9(e». ffs US.C. I54fit^J fitow not take into acoam for »» dBtrnmmaui^ n^^h^L,L,, 

(Naw Application TfansmitKal [4-1]—^^ 2 of 11} 
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WAMfNQ: Whm th^ day of pendency ^ 9 pfO^/i$hnai appficii^on ts^ons SnMr^ey^ Sunday, of M^rai 
hoHdsy withfn th^ O/atr/cf of Co/*/nitrf«, any nonpro^lstOf^^^ 9pptfeMtion ci9Mf*g benefit Of lh9 
pr^sJon^ 0f^h»Von muwt flM pKor to th9 Settmiayr SifiHff^, cf i^9^9m/ haUday wf^Jr] ipm 
DistHct of CdumbiB. Sm 37 C.f.R § i,7e(m)^ 

□ Hie new appiioation being transmitted claims the benefit of prior U S. applica- 
llon(8). Enclosed are ACOED PAGES FOR NEW APPLICATION TRANSMrtTAL 
WHERE BENSFrr OP PRIOR U.S. APPUCAT10N(S) CLAIMED. 

3. Papers gnoloaed 

A. Required for filing date under 37 C.F.R. § 1.53(b) ^Regular) or 37 C.F,R. § 1.153 
(Design) Applicalloft 

^/L Pages of specification 

Pag^ of ctelTO 

^ 7 Sheets of drawing 

smo^m, md tKsn-shhy p9ip<9r 9nd rrmt m 9mt^d$f^ ff €omK^on9 to ttw 

dmHng& mc^smy. tfmyj^oM b« mad9 to tfm ori^r)^ (Hwing md « Hlph-^lfy c^yof 
tfmcisnBcUsd o^nsi dm¥¥tng ttm Sid^nm^d to th$ Of^ Onty om K^opy i9 m^md or dtmimd. 
for «»m WfTfs <w pftip^$^ <fw)-rt«w 37 | ««i Ho^ ef $4»Gh 9, im (1990 O.G. 

NOW: ''ki9rtfifyfng tndtciM, If pmvtdad, shoM indude tN» ttppffc^thfi number &fmmcftbe Wftft'wt, 
/n wtcr^« mrrt^, do<Mt <Ff f^y), md 0>9 nmrm 9f»d tehphom owmJbtr of b penm emtt if 

<XT th0 i^ofe^ $heet ofdmwtr^g « mir^mum distance of 1.5 cm. (5/8 inch) ftcm f/ttf top 
of m jMge . , r37 CKH, f h64(c)). 

(cofnpletB th0 Moy^r^g, If ftppflcebte) 

□ The enclosed dravrtng(s) are photograph(a)» and there fa afso attached a 
-PETITION TO ACCEPT PHQTOGRAPH(S) A3 DRAWINOfS).** 37 C.F.R. 
§ 1.84(b). 

□ fonnal 
infonnal 

B. Other Papers Enclosed 

JZ^ Pages of declaration and power of attorney 

— L Pagea of abstract 

- Other 

4* Additional i^ipere eiwstoeed 

D Arm^ndment to cfekns 

n Cancel Jn this applications claims ^ before 

calculating the f!l}ng fee* {At reaat one original Independent claftn tmsX be 
retained for firing purposes.) 

□ Add the claims shown on the attached amendment. (Claims added have 
been numbered consecutsvaiy following the highest numbered original 
cfalms.) 

□ Preliminary Miendment 

□ Information Disclosure Statement (37 C.F.R* § 1.98) 
n Fomi PTO-1449 (ina^a/CSA and 08B) 

□ Citations 
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□ Dacteratton o* Bfoloaicai Deposit 

° SSSrt;12j^^^^^^^ "^^P"'"^ ^^^y ^"^<^ amendment 

i biotechnology invention containing nucteotide and^or 

amino acid sequence. 

□ Jj^tt«riiatfon of Anom«y(s) to Accept and Foliow lnstnic«ons from Represema- 

□ Special Comments 
Other 

S. Declaration or oatti (Including power of attorney) 

^Z^'r^L^^Z ^r"*' S 1,47, th^ « copy cf tft^f 

person uiKfar § t4Tnaa tubstauanitv ioiit^s in a ™«w II. >«( nwiKSfwrs 

Enclosed 



X 



Executed by 



Cc/)dcir all applicable boxes) 



j8( lnv«itor(s). 

□ legal representative of Inventorfs). 
37 C.F.R. §§ 1.42 or 1.43. 

□ Joint inventor or person showing a proprietary 
Interest on behalf of Inventor who refused to sign 
or cannot be reached. 

° Jl^-^l ^T^J^f^ § ^ "^^ ^ statement 

required by 37 C.F,R. § 1.47 is also attached. See item 13 betow 
for lee. 



□ Not Enclosed 

NOTE. 



FOR NSWAfPUCA-nON mANSMfTTAL WH£R£ B€N£R7 OF PRIOR U S. ji'PLK^J^Wi^CuS. 

^ "^'^ ® P*^" authorized under 37 C.F.R. § i 41(0 on 

behalf of all the above named inventOf<s). ® ^ ' 

^e fifec?^(fo/, or oath, along with tha sufChsfga muimi by 37 C.F.H. § r.f6fe) 

carj be nted subsaquantly). 

□ Showing that the filing is authorized. 

(not requirad unless ca/ied into quastion. 37 C.F.R § 1.41(d)} 

Application Transmittal [4-t}— paoa 4 of 11) 



e. Inventorship Stait«m«nt 

WABmNC: if the named invmitcn $m weft not the ifrvmton of a^f ^ &kim en 0)ip^n$thJn, fncfiKfing the 
owfwnhip of ibe wkH/s ^^a#m« ft? the time the r<sf cieimeef Invention w€$ mede, $hOUfd ife 
subfn(tfe<i 

Th0 inventorship for all the claims in thte sppHcation are: 
^ The same. 

or 

□ Not the 3ame. An explanation, including the ownership of the various claims at 
the time the test claimed Invention was made, 

□ Is submitted. 

□ will be submitted. 

7. Lan^aga 

NOT€: An a0pUcatfon mamng a zigmd oam or decJamfton m^b0fiMm$ img\i%g0 0th$r tfw £rr^i$h. 
An Engtfsh transletfon of the mn^Ertgii^ Isngidege eppHcettor^ end the prvces^frp he 0f$r$O,0O 
mcfulmd b)t1i7 O.F.n, § t.imh reqt^md tc^ be fited with the eppHatffon, or wiihki siich tfrneesmey 
tm set by the Offim. $7 C^.R } 1,^2(0, 

^ English 

□ Nort-English 

□ The attached tran^iatlqn Inqiude^ a statement that the translation Is accu- 
rate, 37 C.F.a § 1.52|d). 

8. Asst^nment 

□ An assignment of the invention to 



□ la attached. A separate □ **COVER SHEET FOR ASSIGNMENT (CX)CU- 
MENTl ACCOMPANYING NEW PATENT APPLICATION'^ or □ FORM PTD 
1595 is also attached, 

□ w^l follow, 

WW: "if art essignfnent m si/bfnstt^ with » n^w ^pplic^thxir sefrd two jiepamte htters-one tor the eppike^on 
and one for the ^gnmmt" f^tice of May 4, 19B0 (1114 0,a 77-7^. 

WAPNtNa A newfy executed ''CemmATtUNOeH 37 CKf^.$d,7;i0rm 

m-^psrt appHcatmn « ft^ed 6y nrt assigme. Noiiee cf Aptit 30, ?SeS3, IIBO Q.G, $2-64. 
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9« C«rllfM CQpf 

Certified oopy{toi) of tppSk?ation(s) 



^^^Hf Appln. No, ?iied 



^^nf Aj>pin. No. n»ed 

from whicsh priority b oialmod 

□ will follow. 

mm: fof9i0i wiKBtion ^omkm the bBs4 
dacim^ 37 af.^». f f.55f<(ji near. 

PAQ£^ Fcm NmA^PUOAnoN imNmrrtAL wmRE BBNBm of moR u$. APPucAnoNm 

ia F#« C9>puittttor$ {37 CRR § 

A. Regular application 



CLAIMS AS FILED 


Number filed 




Number Extra 


Rats 


Basic Foe 
37 C.F.R $ 1.16(a) 


Total 










Cialm« (37 C.F.R. 
§ 1.16(c)) 


6? - 20 


= X 


$ 18.00 




lnd«p«Kiont 
CWma (37 C.F.R 

§ l.t8(b)) 






$ 78.00 




Multiple dep«Hxlent eiaim(s), 
If any (37 C.F.R. § l.ie(d)) 




$280.00 


-«J- 



□ Amendment cancelllr^ 9>ctra claims Is enclosed. 

□ Amendment d^setlng multlpte-deptndanciM i$ enclosed. 

□ for extra claims 1$ being paid at this time, 

FHins Fee Calculation a 

9« □ Design appiEoatfon 

($310.00-37 C.F.R. § 

FHing Fee Caicwiation $ 

C. □ Rant iMoplication 

($480.00-37 CJ.a § tl6(g)) 

FaifiQ fee oatculation S 

(Nww AppKcation Tmn$mittal f4*1f-f«g« 6 cMl} 
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]g( Statement(5) that thi$ is a filing by a smali entity uftder 37 C.F.R. § 1.9 and 1.27 
Is (am) attached. 

WAMtNQt '*StAto9 as a ^rmit mrttif^ must b» spw^flc^fy KsJ«£rffe/>«j m ^*c^ 9(>pHc&fhn or in 

the siatus is 9\mmbh snd tMi^r Sf«fu$«9« $mei// 49r»Niy in on# a^jiQctefoo ot patent do9s fwt 
aff&ot any cthar application or pai^U Mvding appfha^$ or ptmm whf^ ara <firaciiy pr 
indtmeify dapandant upon th» appttcatkm orpalont tn whk^ iha fm» bwt 0$tabH9h^. Ih^ 
fvfiUng 0fm oppfMon urtdar $ m d conf^mi«i/on, <#v«$/on, ^^onthnatkuj-tn-pan ^ndudlng 
a Cf:mmu9dpro9aa^fon^fcatfcr^ uf$der§ 1.53(d)^, o*^ iha fSffig of * r9tesu9 ^^>pihAthn raqifim 
e mw dafarmfnation as to eonmuad mititfamaftt to tmaft anffty statua for tho continuing Of m^sua 
appmnon, A nonpro)/i$ion^ appttcathn Mming tjanam und&r 35 as.C § f19H l^h or 
^$(^ of a prior appHcatit^, or a rnfum appftcation mayratyona mtamant md ?n prior 
^pHca(tion or h ttw patam ff tfia nonpi^sfonat w^kAtkin or r9>^9U9 9ippffcat(oft indiJdas 9 
raf0rarK0 to tha atatamant jV» tha prior application or fn tha patent or fnc^udaa a copy of tha 
st€itwrmnt tha prhr appiicsthn orhtha putant mi atotus ^ 9 /« attV pf^ and 

d^sirad^ rhepsyrmntofth^smailoniitytmlcst9tijtonrmng$99wSlbBtn^ 
for purpom of tfiia smdfonr 37 CFM § 1.28(^(2^ 

19915 mphas^ addad^. 

(compteW the toUowIng, If sppfio^Q} 

Status as a sniall omity wa$ claimed in prior applfcatlon 

/ - , Hfed on _______ 



n 



, from which boneflt 



is baing clafrned for this application undar 

35as.c. § □ 

□ 120, 

□ 121, 

and which status as a small enttty is proper and da&frod. 
□ A copy of tha statamant In tho prior applfcatlon Is &TcltKk)d. 
Filing Fee Calculation (50% of A« B or C al^a) 

NOW: Any aicoam ofthafufihe paid will 6» mhmdod if smaS antftiy a^atus is aataiiltshmd md a refund rw^mst 
aria flM v^thh 2 mpntha of^daia of Hmaty paymartt of a fuK ha, Tha tvro-mof^ih pododkriot 
axt^dabh ur)der § i,m. 37 afM. § 

12. R«»€t«^$t for tsit^r^tkmol-TVpe Searv^ (37 C.F.a § 1.104^) 

(cx}mpfete, ifsppHoabfe) 

□ Pleasa prapar© an Intamatlonal-typa search raporl for this application at tha tima 
when national examination on tha merits takes pSace, 



(Mow Apptkurtkm Tran8inmi<^ l^-^h-p^ 7 11) 
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13. P^iymend Setng f^«d« at This Tmm 

□ Not Er^ciosed 

□ No filing fee is to be paid at this tkne. 

{Thi$ Qnd th0 $urcharge r^qme^ by 37 C.F.R. § 1.1 8(0} cen b& p&lti 
subsequentfy,} 

Enc!o$ed 

Q Recordsng assignment 

($40,00; 37 C.F.R, § 1.21(h)) 

{See attached •COVER SHEET FOR 

ASSIGNMENT ACCOMPANYING NEW 

APPUCATlONr) $ 

□ Petition fee for tiling by other than all the 
[fiventors or person ort behalf of the inveator 
where inventor refused to sign or cannot be 
reaohad 

($130,00; 37 C.F,R. §§ 1,47 and 1.17(i)) $ _____ 

□ For processing an application with a 
^pectfication in 

a non*Engl)sh language 

($130,00; 37 C.FR §§ l,52(d) and 1.17(1^) $ 

□ Processing and retention fee 

($130>00; 37 §§ 153(d) and 1,21{i)) $ 

□ Fee for bitemational^type search repon 

($40,00; 37 C.F.R. § 1,21 (e)) $ _____ 

NOTE: ^7 C f , A f 1.21(}} ^mUsh^ atoef&r procp^^p 9n<J f9tefnms my application that Is *&ertdon^ for 
Mag to com^sm apfiiioeth^ p^mjmn tQ $r C.A«. § 1.53(0 ^ thi% a$waii&»th9 dmyg^s to 
37 af.R. §§ t$$^ 1'^^), if^sst^ in of^ to obt^ri Jtwrem ofspdor U.S. appHcstion, 
sfithar tmio Himg k» musi t» patrf, or tfm piXK0$$ing mKt mtm^on tw Qf§ 1,2W must to paid, 
within 1 ymr irwn nottncaxiQa mcktr § 

Total fees enclosed $ ^H^^ ^^33 

14* Method of Peyment of Feee 

^ Check in ^e amount of $ ^"^^^T ^.23 

□ Charge Account No- , in the amount of 

$ 

A duplicate of this transmittal is attached. 

Nom- f^9h<xti<gt»ftmjnii^insuchsmmfmfhdiki$<;J 37CFR 
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15. Mi^oHxation to Charge Addi^onal Fw6 
WAPNINOf if no ^ b0 p^d on f^tng, ih0 hSowing mm$ ^houid not bm oompf^ied, 
WAPNim: Accvmi^ comt da^m^ especte/iy rrnjhl^ dep^i^ d^m^ io umfsp^^ high Gh9tg$s, 

□ The Commlssiowr is hereby authodzod to charge the following additional fees 
by this pap^ and during the entire pendency of this application to Account No, 



□ 37 C.F.R, § ^^m. ^ (9) mf^Q fees) 
O 37 C.F.R, § 1,ie(b), (c) and (d) (presentation of extra claims) 
WYE; B^c^^e ^sMofml 1^ fa? »xcess ormuHipl^dispondent dslms not pmd on n^r^ or o« isftwpmsmtatian 



mysi onfy t9 fmid cr ciBims cancaiM by amendm^ prior m tfm wtpiralfion of the ^mo period 
S0t for naepwifse by ttm PTO In any fKtloa of ft» defficmncy PT C.ER J t lB(d^, It might b0 b09i not 
to BUihori^ ^ FTO 0 ch$rg0 edditfont^ c($im %es, B^foept po93»tiy f^tafktg wfih »m$(idrmntB 
sfd^ fin^ action. 

□ 37 C.F.R . § 1 , 1 6(e) (sircharge for filing the basic flHng fee end/or declaration 
on a date later than the filing date of the application) 

□ 37 C.F.R. f t.17(aM1H5) {extension fees pursuant to § 1.136(a)). 

□ 37 Cf.R § 1,17 (application processing fees) 

NOTF; , A written mqi^Tmyh0 9ifhmitf»d in m ^plication that in 

or futum mpfy, fvquifing « pv^tkm for «n w^tmvston of iifm und^ thk par-^gmf^ ^ ft$ tirmiy submission, 
fis Imjfpof^tfffg a petition for Bxtm%ion of t}rm for th9 ^r^pri^ hngth of An $i0iorimt>on to 
char^ ^i rmjumd fm$, km und$r ^ 1,17, or mqufred extor^sion of tirrm fm& wftf be tr^atmi &s e 
constfumm p^imn for m mwis^of} of tirm in any cojrwrwt or fvtvm mpty r^iftn^ ^ pstmon for 
9n ^xtensiot) of iim9 und^ this ptg'iigf^ for ^ $i/t?rrH9^ of tt^ ffKt $et forth h 

5 f. ^fi a!so be im&ted SA a oon^true^v9 petition for an axfmfsfon of time in any contujmmf mpfy 
fia^ring ^ p^tim for en 0^9fOn of l^fm i/ndw this p&r$$;r^ for lt$ timafy submission.'' 37 a f.R 

□ 37 C.F.R, § 1.18 (issue fee at or before mailing of Notice of Allowance, 
pursuant to 37 C.F.R. § 1.311(b)) 

NOTE: Wh^ an en/thonzation to cfmrg^ the t^m hetoei doposH mxovnt hm boeti Hhd before *ho maifin^ 
of a Notice of Aihyimc0, tfie ?^i>e ^wi^be 0ijtom^caHy ohar^ to ^ depr^t account at the time 
ofmaifing the notce of ^fowance, 37 C.^.R § h3t1<b). 

K'Om ^7C $ r^8(t?} rvc^uif^s "Notifrofithn of any change h status rasiMng in Soss of entWement to sm»ii 
mtity st^ifs mmt be filed m the 4fppficeftion . , . prior to pvyingr or »t (he time of paying, , . ,thelsstje 
fee. . , " Fr&m the wording of 37 C.F.R. $ h29(b). (0) wf^^^cwtfor? of<^^ of status mijst be madi» 
}f the fee i$ peid fts *'other tNtn a smeii ^efty* and ^) nc n^HHeetion k required if the change 
fs to anotfm sms^ entity. 

(New Apo]te«tion Trensmmai (4-1]— peg« 9 of 11} 
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□ CrscSt Account No 

□ Refund 



a. (hioLj) 




SftQHATUHEl Of PrUCTtriONEA 





Of pfif^x nam of^nofm^ 




Customer No* 




A«>plication Tmrj^mittal l^i\-p&s^ 10 ol 11} 
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n Incorporation by rsfarenc© of addod pa^eft 

(check thB foihwing /fwn if ttm appSvatlon in thi$ tn^mmitt^ dalms th^ b&nBm of 
prior U.S. ^ppHcetior}(s) flncfu<^rjg an mt^rnationat opplicatfor) Bntering the U S, 
stage as a continu&Horf, divisfonaJ or application) and corrtphtB and attach 
ttm ADDED PAGES FOP NEW APPUCAVON TRANSMITTAL WHERE BENBHT OF 
FRtOR US. APPUCAVON^) CLAIMED) 

□ Plus Adc^ Pages for New Application Transmlttai Where Benefit of Prior U.S, 
App!ication(s) Claimed 

□ Plas Added Pages for Papers RefWBd to In item 4 Above 

NtJTT^r of paries adcJed ■ 

□ Pius added pages deleting names of inventor{$) named in prior application{s) 
who is/are no longer inventor(s) of the subject matter clalm^ in tNs application. 

Number pages «ddod 

□ PI JS "Assignn^nt Cover Letter Accompanying New AppHcatlon*' 

hiumbijr of p«^jas added ,™„ ^ 

□ Statormeil Where No Further Pa9es Added 

(if no furth0r pages tew a part of this Transmittal, th&n &nd this Tmn$mfttal with 
this page and check the following Item) 

□ This transmittal ends with this page. 



Jan- 19 
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Pr«etitlan«r'« Ooek«1 No. "3 ( 0<PQ 



ADDED PAGES FOR APPLICATION TRANSMTTTAL WHERE BENEFIT OF 
PRIOR APPUCATION(S) CLAIMED 

NOTE: Se9 37C.F.a. § 1.7S. 

17. VM9li9 Back 

Smt NoOat ef April U, 199S, $0 F^, t^, gO.m, tit XKBOS. ^ 

(cfxnpletB ttm iolhwing. M e^Vf^ble) 

a Amend the 5»p9ciftcation by Inwwting. b«ford th« fl«t line, the following sentence- 
A. 35 U.S,C. § 11{»$e) 

□ -This application claims the benefit of U.S. Provisional App«cation(s) No{s).; 
APPUCATIOM r^,.: 



j4-1.1J--pig« 1 off 5) 
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B. 35 U.S,C. §§ 120. 121 end 365(o) 

NOTE: ^ a contimmJ pmsi9CUtiQr} MppllC^tii^ fiM under § t.53^A aonprovi$iOnai appiication 

dmmif)g th& ^on^fit 0f o/)^ or mom pfm fii^ copmKiing nofwoyf^^^o^^ sppiicauons of int^mstionat 
appiimtiom desigrt&ting t^i« UtiJied Bt&m^i a/ Amwce musi Go^t&ln or £>« amef)d&d to cont&in in th9 
iir^t amtwH» ofihtf m^^tf^ito^ Mowing ttm tith b mi&renix to ^ch ^ijch fnior apptication. id^tifyin^ 
if i)y ^p^cfltkxi numtm (conmtiog of s^ri^^ code and serial numbor) or intemationitt ^pptjK^6br> 
mmber and int^mioni^l iHmg dm md indto^ting th$ fitk$ionshi^ of the af^Uc^tions, . . Cro5*- 
mi0f^(\c^s la athermiat^ appiications may made w/i©n n^pf<ipriam,*' {Sm § I. Ud^l 37 C.FM. 

Jg^ "This application is a 

□ continuation 
continuation-in-part 

□ divisional 

of copending appiic8tion(s) 
^ application number n?/ 215/^ 1^3 Jillhlll:* 

□ Snternational Application filed on 

»- . and vi^lch designated the U.S," 

NOW: m proper wWcd io s poor flt^d PCT spptic&tiwi tM eatemd me U.S, nationd phas& is m U,S. 
sGfmi number and #w ftiing d^te of tha PCT apfiii^tiw that d^$ignaM th^ US. 

NOTE: (1) Whem the appkcation being mnsmitt^ adds $iub^ rtmter to thu^ Uu^m^tion^ Appimtt^, m^n 
tha fiiing cmtma^a co^timjiatfon-l^-^ gt {2} if it i9 d^md to do so for oth^ raascns ttien the fUmg 
mn t3m m a contini/ation. 

NOTE: Tff® dmdifm for entmng the natfonaf f^sa in the U.S. for an kit^mi^tion^t $fipfioaihfi cimf^^ 
in iho No^ of ApHi 2$, m? 0079 00. $2 tQ 4^ es f^tows: 

'The Patmt md Jradarm/k omce con^kim th^ ir»(wn*t/o/5«; ap^icaUon to be pending untit *Jre 22nd 
month ifom ^ f^^ty dai¥ if thv Mtad $tat99 tms bean dasignated and no Damand for tntmmtion^' 
Pr^iminary Bcamination has baan fiitud pfm ttn^ mpiratfon of tha 19lh month from the pncrity date 
and until the a2f^ m<3tah frem tha priority data if a Damand for htamationa} Praiimina^ Exmirmti^n 
which atacted tha Unitad Staiaa of Armnm has baan fihd prior tQ tha a^piratkin of tha ^9th momh 
from tha prionty date, providad that a copy of tha imarnationaf appiiGathn hus t^n commt^nicatad 
to (ha Paiant and Tmdawarf, Ottica within tha 2Q or 30 month pertod ntspactivaiy^ if 9^ copy of the 
hiammiormS appiioation has not bam communicaiad to the Patent and Tmdamark Office within tha 
20 or 30 month period raspactivaiy, tha ir^tamationai appfication baooims abandonad mtctha iMitad 
Stataa 20 or 30 months (mm tha pHarity data m$pecUYtey, Thaaa panods ha^a boan piacod in tha nj/es 
as paragraph ^}ot§ 1 .494 aryd p^amgraph § of $ 1 496. A continuing appfication under 35 U S. C. 366(c) 
md 120 may be iHed anytinm during tha pendancy of the intamaticn^ ^ippacatton," 

□ ''The nonpfcvisional application designated above, namely application 

— ™™ / ^ ^ _ , filed — claims the benefit of 

U*S. Provisional ^ptication(s) lsJo{s).: 

APRUCATIDN mi%i FILING DATE 



□ Where more than ona reference is made above, plea^ combine all references 
into one sentence. 
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ia. R9lttt« Bttcsk-^S i lie nrtoHty eiaim for l^lor AppUoaitIm 

The prior U,3. appltcatlon(s), inciwdlng any prtcw- Intematk^aS Application deslfinetlng th^ 
U.S., identified abov« in item 17B, In turn itseS clalm(8) foneign prtorit>^w) as followa: 



Country Appln. no, FIW on 

Th§ certSfied oopyO^) ^las (hav^} 

O bmf) ffled on , in prior appflcstlon 0 / -- which was 

filed on — - . 

□ is (ar#) attachsd. 

WA^I^I^: Ttm cw^^ copy of ^9 pffoHty app^/c»£teft ih&t fnay h»v<0 b^m commi^niost^d fc PTO by 
/ft f»m»lto?^ S«rw# may 

fl^p^/ctf/esft M J/tff eoffthuing apf^Hofi. This tit so 5»C9(/M ff?<9 c«^/W CCpK of f)ffority 

s as, 59/^ wn6^4irffe» tfm n^thntd s^fs mttmwf. Such fokisn m df$po9ad afffth^ mthrmf 

to f^imt tmnslsr. mtriwm ihm k^d^ rmim f9Gortf noWkm, trmwht m omUfM co^, 

ih^ pfiofitr tk>eum9ffi9 in U>k^ of krtm$^cr\^ ti^plkaikm m$t hwm not mfim^ the n^tfo^ 
sta0» m#y mjf be mfhd Cw. fhtk» tsiApt^SS, t§97 (Wrp 0,a 3^ lo 

nssponss is md with m cOnsUU^ m 0&ng of ^ wmfniMtm .m^stkmthn. miSm of 

A. EKtsmfon ol tlnne \x% prior appllcalien 

fWs /fi^m m%m km com^^ted and the papers fli&d In tfm pHor ofspiicBikm, 

if tfm p&lod set mm prhr eppO^^thn fm ruft.) 

M A petition, f«t and response mm<i9 the farm in tho pendina prior application 

jaC A of ^ petliton fited in pHor appHoation f3 uttached, 
». □ Condmonaf Petition for Ext^skm of Tkn© In Prior Appikjatlon 

f(K>mpfe?f# fi^s «0m, if pw/ous /f(W7? epp^c^} 

□ A oondltional petition for axtensten of tima is being fifed m the pending prior 
application. 

□ Aoopyof mecondttionslp^ttttonfiledhthepf^ 



{^>i3^ Fegm ^or AfipDmim TfawnifUB^ W?i9r(» e^«^ Of Prior >^k;««on(») Ctefrrwl 

(4-^.1}->-fMi90 eft Si 



(QompiatB appncobie mm (a), (b) ancl/or (c) beiow) 

(aj □ This application discJoses and claims only subject matter disclosed in the prior 
appiicatign whos« panscuJars are sat out abov© and tr^© inventorfs) in triis 
appilcalion are 

□ the same. 

□ lass than thosa named in th« prior application, !t !s requested tfiat the 
following lnventor(s) identified for the prior application be deleted; 



(fyfm nmmm of fii¥0niar(B) to bi^ dmt^} 
{\>) □ Thia appfeatjon discloses and claims additiortal discio$ure by amendment and 
a new declaration or oath i$ being filed. With respect to the prior application, 
the inventof(s} in this application are 

□ the same. 

□ the foliowing additional iaventor|s) have been am^t^: 



flype mn&{4 of mmtot(s) ig b& add^} ~^ 
ic) TTie inver^orship for all the claims In this appilcation are 

□ the same. 

□ not the ^e. An expianation, including the ovmer^hip of the various claims 
at the time me last claimed Invention was made 

□ Is submitted, 

□ will be §u&mitted. 



{Added Pages fcf Application Tranwnltta) Wn®r# Benefit oi Phsx KJM. Appiicatots) Qsumm 



21. Ai>av)ilonin«nl off Prior Aptrfi^tion (ff ^llcebl^} 

^ Please abandon the prior application at a time while the prior application is 
pending, or when the pet^ion for extension of time or to revive in that application 
is granted, and when this application ie granted a filing date, so as to make thia 
appticstion copeadUng with aa^d prior application. 

NOW: AiXOiWng to the Nation of May 13, 1983 n03t TWO 6-7?. fNi fifir^ of a c<mtinimtion or coffffr!i»r/«i-/ft- 
part Mppffc^tiort is e proper rwspofm wtm rmpoci to « petitfon for »xftwwif<w of tkm cr « p»tff^ert to 
r9vf¥9 $ri0 ^houfd hclud9 fh^ 0kpmu ^imdortmmt of f^» prior i^^te^iVyr ^mior^mi uptm fh« 
gr^nUr^ of the petltJott ^ntf th» grentir^ of w ffthg ctelt *o the vCntinufng ^^Hcatfon, 

22. Potltiofi tor Sueponeion of Prosoeirtlon for tho Tlnto NoooisMiy to 
Filo on Jlm«m§moift 

WAPiNiHO: "TTj^Gis/ms 0 rmf spptica^ixt may be nri^y ifij^cted in tho flrzt Of^ th0$9 sHua^onn 

i^^hm (Af the otfw apptfcetion /« a corftfm/irrg ^ppfivetiort of, or& w^9tiM9 for, m &mf^ applicofiof}, 
and (B) «# the chirm of the new upp^CAtion (1) ere drewrt to the eame Inver}^ dslrned in fhe 
emiier appfhatfon, find 0 would tmve beers properiy fh^Hy r^ecfed am me grounds of «ft of moord 
in the rmxt Omce ection if they had been erttered kt the e&lfer eppticathn. ' M.P.E,R, $ T0$,07^^f 
7fh 9d. 

NOTE: Whem H /3 possrWe th»t the daim on wiii gm rise ic a fir&t acl/on inaf fijr thn coniiffuatior^ appifcation 
end for $otm re^^on en amertdment oannot l$e ^hd prompt ^.g., esq^erfmeiftBi data i9 i&e*f?fif gathmd} 
h fTjay be desJmbfe to flf^ a pettkxi for susper^ort of pweci^sforf for the ttrm neoaeaary, 

(ctwck ttm mxt Iterr}, if ^pffc9M) 

□ There is pravtded herewith a Petition To Suspend Proaecution for the Time 
Necessaiy to File An Amendment {New Application Filed Concun^ntfy) 

23* Smoil EmUy {37 CF.R. § 126m 

□ Applicant has established small entity status by ^e filing of a statement In parent 
application / on , ♦ 

□ A copy of the s^iement previously fiied is included. 

WARf^NQ: "Sma/f mtity siati^sf ffiu9t not &e est^^i^mf when the peraon or peraona atgnfrtg the. , . sf^twrwnt 
Cw/j vffi^q^fmcaffy make the recfuired setf-certi^c^on.'' M.P,E,F,, § 509.03, 7th ed. {emphasts 
addedf. 

24. NOTIFICATION IN PARENT AI^PUCATION OF THIS FlUNQ 

□ A notification of the filing of this 
(i±isck one of fhe foltowhg) 

□ corrtinuation 

□ continuation-in-part 

□ dixHslonal 

Is being filed in the parent application, from which this application claims priority under 35 
u s e. § 120. 

{Am»6 Pegea for Apr^icirfion Trar^ittal Wher« Bv(vm of Prior U.S. Appilc6t)on{«) Olaitm^ 

|^IJ}~p»g9 5 o(f 5) 
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PriBi«rtnim4»r's Docket No. " ^ OOO PMTENt 

□ AppSicant □ Patents* ^ 

O Application No, □ J^atort No 

□ Fifed on □ Issjed en . ^ 

Co ntv-ol/^sy- PC Thuae^ ^"^ff^^ ^eflu>4a^ ^/Mr^^ 

STATEMENT CLAIMING SMALL ENTTTY STATUS 
(37 CFR 1*9(0 an* INDEPENDENT INVENTOR 

As a t>aiow named inventor, ! hereby %vm that I qualify m an Independent Inventor, at^ 
defined \n 37 CFR l.a(c), for purposes of paying reduced fees to the United States Patent 
and Trademark Office under Sections 41 (a) and (b) of Title 35, United States Code* to the 
Patent and Trademari^ Office, with regard to ^e invention d^cribed in 

the specification fifed herswith, with title as listed above. 

□ the 3f^Sicat(on idenfilied above. 

□ the patent idantifled above. 

! have not assigned, granted, conveyed or licensed, and em under no obligation under 
contract or !aw to assign, gram, convey or license, any rights in the invention to any person 
who would not qualify as an independent invtntor under 37 CFR 1,9(0)^ if that person had 
made the invention, or to any concern that would not qualify as a small business concern 
under 37 CFR i.9{d), or a nonprofit organization under 37 CFR 1.9(e). 

Each person, concern or organization to which I hm^ assigned, granted, conveyed, or 
licensed or m\ under an obligation under contact or law to aasign, grant, convey, or ticense 
any rights in the invention is listed betow; 

^ No such pcrscn, concern, or orgenlzatl?^ e?dsts. 

□ Eacn such person, conpem or organization Is listed below. * 

*NOT^, S©ptf^r« afe?»m#f?fs €f9 mqi/fmf from msfvie^ p^rstm^ c&^o&m or or>g9niz$fjon hsvfng HghH to 
the m\m^0ti $$ to th^r status as smsH ^iHk^. (37 CP^ 1,27) 

FULL NAME ^ ^ 

ADDRESS . , 



□ INDIVlDUAt □ SMALl BUSINESS CONCe?«N □ WNPTOFfT 0I=«3W^MT10N 

FULL NAME_ ^ . 

ADDRESS ^ — „ „ 



□ INOlVlDUAt □ SMALL BUSINESS CONCERN □ NONPROFiT ORGAMEATION 

FULL NAME . 

ADDRESS --- ^ . . . . 



n INDIVIDUAL 



□ SMALL BUSINESS CC^CE^N □ NONPF^OW ORGAfsjtZATION 
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\ acknowiedg© the duty to fil©» in this appiicatlcyn or patent, notification of $w>y change 
In status re^uilttf\g \n toss of erttitl^m^nt to smail entity $tatus prior to paying, or at the time 
of paying, tlie earliest of the issue tee or any maintenance fee due after the date on which 
status as a ^mall entity is no longer apprcjpriate. (37 CFR 1.28(b)) 

(cfmck thB loliowmg item, if dBsltBd) 

NOTE: Th^ foiiov¥itt^ Y9fificatHfn mtocrmm nastf nof ^ ma«A? in &cGordsifK» with ih^ /vfe» SMbfisf)0d on Oct 
m?, B2 r«rf. Waff. 5^131, f«>ci?w £3^ i 
niw pm^tB^ OrKss (i^th^ by ^tgnhg, fWng, submimg. Of km s^ii/ocatin0 of my p^ew 
by d vi^i^J^ ^ pf9Ctitionef or ma^-pniK^ftfQw; oo^^ri/tss « ovrs/^eftt^ unater lS(b) oi th/$ 
c/^£«t', WfO^«ior« § 10. 1^X2) of thi^ ah&fi^ tf m pmty, wh^thtpt m pivstiti&fm or no^'prs^^tiomr, 
rmy fmuh if) f/je impc$iim of smc^om md^ ^ iO, 1^(0) of thh ehMfiW* An^ pmaition&r vioiAilfig 
§ 10, m^y a/$o su^&ct to disdpiiiwy &ctk^. $m §S taiW ma ?0.23^c;fl5J " 35^ C,f,R 

I hereby declare that ail statements made herein of my own knowledge are tnje ar^d 
thatail statements nnade on information and belief are believed to be tivie; and further, that 
these &tatemant$ were made with the knowledge that willful faiae statements and the tiKe 
so made are punishable by tine or innprisc«nment, or both, under Section 1001 of T«ie 18 
of the Unitea States Code, and that such wHlfu! false statenients may jeopardize the validity 
of the application, any patent issuing thereon, or any patent to wnich this verified statement 
is directed. 

Name of inventor i 
signature of Inventor 



Name of inventor 

- Da^ 

Signature of Inventor 



Name of inventor 

.. ^ ™ Date , 



(Small Entity— irjd«»|»ncJafn Irsjvamo^ (7-1^-i>a9« 2 <sf 2) 
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MICROCOMPUTER-CONTROLLED AC POWER SWITCH CONTROLLER 
AND DC POWER SUPPLY METHOD AND APPARATUS 

RELATED APPLICATIONS 

This is a Continuation-In-Part Application of co-pending Application Serial 
No. 09/251,233 filed Febraary 16, 1999 which is a continuation of U.S. application 
Serial No. 08/358,338, now issued as U.S. Patent No. 5,872,832. 

FIELD OF THE INVENTION 
This invention relates to AC electric current control systems, such as motor controllers 
and illumination switches. 

BACKGROUND OF THE INVENTION 
The connection of AC power controllers with the wiring of buildings is usually 
obtainable only with one side of the AC power line. For example, the wire for the 
switch circuit firom a ceiling or porch light is often connected with the hot side of the 
AC circuit being the only line switched. Therefore, fixll line power is not available at 
most wall switch locations. As a result of this wiring practice, it is necessary that any 
electrical device intended to find popular acceptance as a replacement for a waU- 
mounted switch must rely upon merely the power present in the one side of the circuit. 
Such a device must be connected in series with the load and the AC power source. 
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Also, wall-mounted switch controllers which include dimmers, time-delay 
devices, emergency flashing devices, variable intensity controllers, and motor 
controllers are designed as dedicated devices that serve one fimction and usually are 
5 designed where the full line power is available. If not available, then additional wiring 
is needed. 

Weber in U.S. Pat. No. 4,300,090 and Dubot et al in U.S. Pat. No. 4,754, 213 
disclose a technique to provide DC power supply by taking the pre-conduction 
potential which is developed across a thyristor. This potential is derived by fixing the 

10 turn-on voltage by zener diodes. The AC power is rectified and filtered to provide 
low voltage direct current. This requires a thyristor to provide the voltage drop and 
another thyristor or relay to control the load device current. 

Weber noted this deficiency in U.S. Pat. No. 4,878,010 where he uses a 
slightly different technique in which the thjnistor is used for both deriving low voltage 

15 DC power and also as the control device. In this patent, Weber derives the power 
fi*om the zener drop during ON and OFF times to provide the low-voltage DC power. 
He controls the thyristor by allowing the zener current to the thyristor or diverts the 
current flow away fi:*om the gate of the thyristor to other side of the circuit using a 
shunting scheme. The turn-on potential of the gate along with the zener voltage sets 

20 the low voltage DC power when the thyristor is ON and shunting transistor with the 
zener voltage sets the low voltage DC power when the thyristor is OFF, 
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Depending on the thyristor gate voltage, the low voltage DC will be at different levels 
for the control circuits. Also, Weber discloses in U.S. Pat. No, 4,878,010 a 
technique to provide AC power control using one side of the AC lines. His technique 
is limited to charging a capacitor every other half cycle, on only the positive-going AC 
5 cycles. Therefore, to maintain the necessary power for the complete cycle, Weber 
needs to use a much larger capacitor for the storage of the DC power then if one uses 
every half cycles of AC power. Furthermore, he needs to use thyristors that have 
sensitive gate control, which are more expensive than typical thyristors. In addition, 

'% Weber shows sever^ dedicated configurations for each t^^e of functions, which 

10 requires extensive hardware redesign for each function. 

SJ Other referaices shown have circuits which use a microcontroller, but derive 

their power fi-om charging a large capacitor, batteries, transformers, or are designed to 

ir: have both AC lines avaflable. Here is the sunmary of the Afferent schemes vrf^ 

15 have been proposed to provide power to the control circuitry: 

15 In U. S. Patent No. 4,878,010, the device turns ON at a fixed voltage level and 

provides power during the time the load is powered. However, the device must use a 
very large capacitor because the device derives powa: eveiy cycle, and uses a 
dedicated circuitry. Also, the fixed voltage level limits the usefulness of the device to 
ON and OFF operations, 
20 In U, S, Patent No, 4,754,2 1 3, the device uses a thyristor and a large power 

relay in series. It fixes the ON voltage to a certain level, and uses a dedicated 
circuitry. 



In U.S. Patent No, 4,924,109, the device use the same technique as 4,878,010 
and allows for a 30-50% DIM operation. 

In U.S. Patent No. 5,281,452, the device has a programmable controller, but 
derives power from a transformer which is connected to both leads of the AC source, 
or from a battery when one lead is only available. 

In U.S. Patent No. 5, 573,983, the device has a programmable controller, but 
has a dedicated power supply derived from both AC lines. 

In U.S. Patent No. 4,733,182, the device requires two AC power lines for 

power. 

In U.S. Patent No. 4,733,128, the device requires a two AC power lines which 
are coupled by a transformer to derive the DC power supply. 

In U.S. Patent No. 4,649,323, the device has a microcontroller and a zero- 
crossing detector, but uses dedicated DC power supply which is derived from both AC 
power lines. It requires a choke to operate, and only the switches are wall-mounted. 

In U.S. Patent No. 5,3 19,283, the device requires a large capacitor to keep 
power when the device provides power to the AC load. 1 1 also requires two 
thyristors for controlling the switching operation. 

In U.S. Patent No, 5,81 1,963, the device charges the large capacitor during the 
time when the AC load is not being provided power. During the time when the AC 
load requires power, the device uses the DC power from the stored power in the 
capacitor. If the power is required continuously, this scheme is not effective. 



The disadvantages of the prior art are as follows: 

a. more and higher cost components; 

b. limited flexibility for features and fiinctions; 

c. not a single wire line device, and therefore can not be use in older 
dwellings. 

Accordingly, there has heretofore existed a need for an inexpensive and 
effective system for providing an AC power controller who derives its power from 
series connection between the AC power source and AC load. 



SUMMARY OF INVENTION 

The present invention provides a highly versatile microcomputer-controlled 
switch operating in series with an AC circuit that is installed between an AC load such 
as a light fixture, and the source for the AC power. This versatile switch controller 
derives DC power form the AC circuit, which is in series with the AC load and AC 
power, by stealing a small portion of the AC power every half cycle. This AC power 
is rectified for each half cycle and is used to maintain a small capacitor charge during 
the times when controller has turned ON power to the load. 

In previous inventions, the capacitor needs to be large enough to maintain DC 
power for a full cycle or more such as noted in Weber US Pat, No. 4,878,010 or 
required two thyristors such as US Pat. No. 4,745,213. In both these cases, '010 and 
'213, the AC voltage used was fixed based on the external connected zeners. The 
problem with these arrangements is that fixing the voltage where the thyristor turns 
ON limits the device to ON and 0¥F operations and does not lend itself to dimming 
functionality. In this invention, by contrast, the amount of AC voltage can vary or be 
fixed depending on the microcontroller or circuitry. If one needs to dim the lights or 
slow down the motor, than the AC voltage would be switch ON at any portion of the 
AC cycle. 

Since this design utilizes an isolation thyristor driver such as a relay or 
optoisolator driver, the microcontroller can easily be programmed to turn the power to 
the AC load ON and OFF, sunilar to if one were to use a controller with a dedicated 
power supply. 
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The controller only needs to provide gate current pulse at the beginning of every half- 
cycle to enable the thyristor. Once the thyristor is provided with a gate current, it 
turns ON, The thyristor stays ON even without any further current in the gate until 
the AC voltage goes back to zero. 

The primary object of the invention is the technique to provide power to the 
controller by stealing a portion of the AC power at the beginning of the half cycle and 
to provide the gate current pulse to enable the thyristor. During any portion of the 
half cycle, the controller can initiate an ON cycle by providing a gate current pulse. 
Once initiated, the thyristor takes over until the end of the half cycle zero crossing. 
The controller can maintain an OFF condition by not providing the gate current pulse. 

A fiirther object of this invention is to provide a light level controller, which 
includes an automated fade function, which gradually fades the light intensity level 
from a full ON to an OFF condition. 

Another object of this invention is to provide a light controller which the light 
is turned ON and OFF at long random times from minutes to hours. This simulates 
that the house is lived in and deters burglars. 

Another object of this invention is to provide a light controller, which has an 
attention-getting mode that flashes the light from fiiU brightness to dim at a fast, 
periodic rate. This light controller if installed in the front porch light electrical circuit 
would help delivery personnel locate the house. 
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Another object of this invention is a Ught controller, which dims the light level 
for a period of minutes and then turns the light OFF. This light controller would be 
used in a child's bedroom to allow for a quiet time before the Ught goes off 
completely. 

Another object of this invention is a three-position switch where one position 
selects the power controller, which allows for different modes. The other two 
positions would be full ON and M OFF, 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing an of the AC power control circuit in accordance 
with the present invention; 

FIG. 2 is an schematic diagram showing the AC power control circuit of FIG. 1; 
5 FIG. 3 A is a graphical plot of an AC waveform across the AC power control circuit of 
FIGs, 1-2, when the unit is in an OFF state; 

FIG. 3B is a graphical plot of an AC waveform across the AC power control circuit of 
FIGs. 1-2, when the unit is in an ON state; 

FIG. 4 is a schematic diagram showing an AC power control circuit in accordance 
10 with an embodiment of the present invention that derives DC power using half-wave 
rectification and a resistor; 

FIG. 5 is a schematic diagram showing an AC power control circuit in accordance 

with an embodiment of the present invention that derives DC power using half-wave 

rectification and a capacitor; 
15 FIG. 6 is a schematic diagram showing an AC power control circuit in accordance 

with an embodiment of the present invention that uses a relay for the thyristor driver; 

FIG. 7 is a schematic diagram showing an AC power control circuit in accordance 

with an embodiment of the present invention that uses an optoisolator for the thyristor 

driver and larger value for resistor R2; 
20 FIG. 8 is a schematic diagram showing an AC power control circuit in accordance 

with an embodiment of the present invention that uses a zero crossing detector to 

determine when to when to trigger the thyristor driver; 
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FIG. 9 is a block diagram showing an AC power control circuit in accordance with an 
embodiment of the present invention which incorporates a microcontroller having the 
capability of receiving inputs from different sensors and driving different AC loads; 
FIG. 10 is a schematic showing the AC power control circuit of FIG, 9 with zero- 
5 crossing detector and mode selection functions; 

FIG, 11 A is a graphical plot of an AC voltage waveform across the AC power control 
circuit of FIG, 10 when the device is OFF state; 

FIG. IIB is a graphical plot of an AC voltage waveform across the AC power control 
% circuit of FIG, 10 when the device is ON state; 

10 FIG, 1 IC is a graphical plot of an AC voltage waveform across the AC power control 
H circuit of FIG. 10 when the device is ON state for only half of the AC cycle; 

FIG. 1 ID is a graphical plot of an AC voltage waveform across the AC power control 
■7h circuit of FIG. 10 when the device is ON state for only a quarter of the AC cycle; 

5 FIG. 12 is a graphical flowchart of the program of the device in FIG, 10 for 

15 continuous dimming an AC light from ON to OFF over a period of time; 

FIG, 13 is a graphical flowchart of the program of the device in FIG. 10 for randomly 
turning an AC load ON and OFF over a period of minutes and hours; 
FIG. 14 is a graphical flowchart of the program of the device in FIG. 10 for flashing an 
AC light between ON and DIM; 
20 FIG. 15 is a graphical flowchart of the program of the device in FIG. 10 for dimming 
the lights for period of time and then turning the lights to an OFF state; 
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FIG. 16 is a graphical flowchart of the program of the device in FIG. 10 for randomly 
turning the light to an ON state, an OFF state, and a DIM state at a high flash rate; 
FIG. 17 is a graphical flowchart of the program of the device in FIG. 10 for turning 
the lights to an OFF state after a period of time; 
5 FIG. 18 is a graphical flowchart of the program of the device in FIG. 10 for flashing 
the light to ON and OFF states, and sounding a beeper; 

FIG. 19 is a graphical flowchart of the program of the device in FIG. 10 for turning 
the light to an ON state for period of time and then to a DIM state thereafter; 
FIG. 20 is a graphical flowchart of the program of the device in FIG. 10 for dimming 
10 the light; 

"J 

J FIG. 21 is a block diagram showing a three-position switch combined with the AC 

power control circuit of FIGs 1-2; 
^ FIG. 22 is a perspective view showing an electrical switch box with the three-position 

5 switch and AC power control circuit of FIG. 21 housed therein; 

15 FIG. 23 is a perspective view showing an AC electrical system with the AC power 

control svritch of FIG. 22 in series with the light; and 

FIG. 24 is a perspective view showing an AC electrical system with AC power control 
switch of FIG. 22 with reverse connection to the AC power and AC load. 
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DESCRIPTION OF INVENTION 

a. OVERVIEW 

FIG. 1 shows a block diagram schematic of the AC power control circuit 38 in 
which AC power from AC source 18a and 18b is applied to load 14 under control of 
5 series power control circuit 38, The AC power control circuit 38 includes a thyristor 
36, the power network 20, a thyristor driver 34, and the control circuit 30. The power 
network 20 provides low voltage through lines 24 and 26 continuously to operate the 
control circuit 30 and the necessaiy drive current pulse when needed by the thyristor 
driver 34 via lines 22 and 25, The thyristor driver 34 provides the necessary gate 
10 current pulse to turn the thyristor 36 ON. 

A thyristor 36 is a semiconductor power switch that allows high current AC or 
DC to flow when trigger by a gate current pulse. Two types of thyristors are SCRs 
(Sihcon-Controlled Rectifiers), and TRIACs (TRIode AC switches). 

The operation, principle components, and exemplary applications for the 
15 invention are described in greater detail under the appropriate subheadings below. 

b. CYCLE-STEALING 

FIG. 2 shows an electrical schematic of one version of the AC power control 
circuit 38 illustrated in FIG, 1 . Here, the control circuit uses a microcontroller 3 1 . 
Each block of FIG. 1 is represented by electronic components. In this circuitry, the 
20 power network 20 provides the continuous power to the microcontroller 31 shown as 
a Microchip PIC 12C508A. The circuit includes Rl and CI, which minimizes the 
current and voltage to acceptable level. Diodes Dl, D2, D3, and D4 converts AC 
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power to DC power. Diode D6 is a zener diode, which keeps the volt^e level on 
lines 24 and 26 to an aeceptable levet for the naeFoeoatFoBef 31. 
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Capacitor C2 maintains the current to the microcontroller 3 1 during the times when the 
AC power is not provided. The tliyristor driver circuitry includes resistor R2, diode 
D5, an optoisolator triac driver 40 shown as a Motorola MC301 1, and resistor R3, 
To enable the triac driver, the microcontroller 3 1 allows a minimum current pulse to 
5 flow through line 25. The output lines 27 and 28 of the triac driver 40 closes the path 
from resistor R3 to the gate of the thyristor 36. This provides a gate current pulse to 
the thyristor 36, which causes the thyristor to conduct and be in an ON state. Once 
the thyristor 36 is ON, there will be no more current flowing to the control circuitry 
|: via lines 16a, Rl, and CI . The thyristor 36 stays ON until the AC voltage across 

^ 10 terminals 16a and 16b goes to zero, which happens every half cycle. 

The minhnum current pulse to trigger the thyristor driver which triggers the 
^ thyristor is provided by the power network circuitry via Rl, CI, the diodes D1-D4, 

I; rj resistor R2, and diode D5 through the output line 25 of the microcontroller 3 1 . 

Resistor Rl, capacitor CI and resistor R2 limit the current to the thyristor driver 40, 
15 D5 provides a minimum level of voltage to line 24 so that the microcontroller 3 1 has 
sufficient DC power during the time when it output drives the thyristor driver 40 
continuously ON. Diode D5 can be eliminated in configurations where the 
microcontroller monitors the zero crossings and provides the necessary gate current 
pulse for the minimum duration needed to trigger the thyristor or when R2 is high 
20 enough value that the current draw from C2 is minimal 
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FIGS. 3 A and 3B illustrate the AC waveforms appearing across lines 16a and 
16b of FIG. 2 during an ON and OFF actuation. In the OFF situation, the thyristor is 
not provided with any gate current pulses and the voltage across lines 16a and 16b is 
the same as the applied waveform. During this time, there is sufficient current supply 
5 for the internal circuitry whenever the voltage is above that indicated at 294, The 
internal voltage on lines 24 and 26 is clamped by diode D6 in FIG. 2 to provide an 
acceptable source of DC power for control circuitry 30. 

In a folly ON situation, the thyristor is enabled when the instantaneous voltage 
indicated at 300 across the thyristor 36 provides enough power indicated at 304 to the 

10 internal circuitry both for the microcontroller and for enabling the driver 40 to provide 
the gate current pulse. FIG, 3B shows the voltage across lines 16a and 16b when the 
thyristor is in an ON state. At the beginning of each AC half cycle, a small portion of 
the AC power is "stolen" and used by the internal circuitry, hence the term "cycle- 
stealing" as used here. When the voltage reaches a level to supply the necessary 

15 current to trigger the thyristor driver and therefore the thyristor, the thyristor is turned 
ON providing a low impedance path for the AC current. This low impedance 
condition provides power to the AC load 14 through the thyristor 36. 

From FIG. 1, the invention utilizes the AC power source from a vdre lead 18a 
to control the AC load 14. The invention is connected in series with the AC power 

20 source 18a and the load 14 via first and second leads, 16a and 16b, 
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The thyristor 36 is in series with the leads, 16a and 16b, and controls the flow of AC 
current to the load 14 in response to activation of the thyristor 36 by a gate current 
pulse. The gate current pulse is produced by the driver 34. 

The driver 34 is selectively controlled by the control circuitry 30. The control 
5 circuitry 30 obtains its DC power from the power converter network 20, The power 
converter network 20 is coupled between first and second leads, 16a and 16b. The 
power converter network 20 adapts or steals a portion of the AC current at the 
beginning of each half cycle of the AC current and converts the AC current into a 
source of DC current for the control circuitry 30. 
10 c. POWER NETWORK 

Some examples of different power networks that will supply DC power to the 
cycle-stealing device include the following: 

FIG. 4 shows a second embodiment, where the power conversion network 
includes resistor Rl and diode Dl instead of Rl, CI, and diodes D1-D4. Here, the 
15 resistor Rl has a larger power rating to handle the current flow needed for the 
microcontroller 3 1 and thyristor driver 40. In order to minimize the current, this 
circuit uses a thyristor driver 40 with a more sensitive internal LED such as the 
Motorola MC3012. Diode Dl only provides power on every positive-going AC cycle. 
FIG. 5 shows third embodiment where the electrical circuit uses a capacitor CI 
20 and a smaller value for Rl to provide the needed power. Diode D2 is needed for 
allowing the AC voltage to charge and discharge capacitor CI . The DC power is 
derived from the AC power only on positive^ going AC cycles. 
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d. THYRISTOR DRIVER 

FIG, 6 illustrates another embodiment of the device using a relay 41 such as 12 
VDC reed relay, Radio-Shack No. 275-233, instead of an optoisolator driver 40 in the 
circuitry. D5 is not needed because R2 and the resistance of the relay coil is large 
enough to minimize loading of the power network, 

FIG. 7 illustrates another embodiment of the device using an optoisolator 
driver 40 with only a higher value resistor R2, With this circuitry, the AC voltage 
across leads 16a and 16b will be much higher to produce the necessary drive current 
for the optoisolator driver 40. To minimize the drive cuirent, a more sensitive 
optoisolator driver such as Motorola MC3012 would be used. 

FIG. 8 illustrates another embodiment of the device using the a smaller value 
resistor R2 but includes another resistor R4 to detect the zero crossing of the AC 
voltage. The microcontroller 3 1 is programmed to pulse line 25 long enough to 
provide suflBcient gate current pulse to trigger the triac TL With this circuitry, the AC 
voltage across leads 16a and 16b will significant smaller than in circuit of FIG, 8. 
With smaller AC voltage waveform, a lower EMI (ElectroMagnetic Interference) can 
be achieved. 
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e. CONTROL CIRCUITRY 

FIG, 9 shows diflferent embodiments of the control circuitry 30 of FIG, L 
FIG. 9 shows the microcontroller 31 with various inputs from different sensors such as 
5 a motion sensor 70, temperature sensor 76, smoke detector sensor 72, burglar switch 
74, mode selection switches 78, and a zero crossing detector 50. 
Also, FIG. 9 shows the microcontroller 3 1 driving a speaker 80 or LED 82 from its 
outputs in addition to driving the thyristor driver 34. The AC power controller 40 can 
drive lights 60, resistive loads 62, and motors 64. The microcontroller can be 

10 programmed to turn on the light when it detects motion in the room or turn on the 
heater motor when the temperature is low. 

FIG, 10 shows an electrical circuit similar to FIG. 2 but with zero-crossing 
detector circuitry, a speaker Bl and mode selection 33, 35, and 37. The zero-crossing 
detector cu-cuitry uses resistor R4 to limit the current into the microcontroller 3 1 . The 

15 microcontroller 3 1 contains internal diodes, which limits the AC voltage to 

microcontroller supply voltage line 24 and supply return line 26. Since the zero 
crossings are detected, the microcontroller only needs to turn on the driver for a short 
time to enable the gate current pulse. This allows for the elimination of diode D5. 
FIGS. 1 1 A, 1 IB, lie, and 1 ID is a graphical plot of variable AC voltage 

20 triggered at different points on the AC cycle. The device is triggered by providing the 
gate current pulse after detecting the zero crossing, FIG, 1 1 A shows when the zero 
crossing detected at time t(0}. FIG. 1 1& illustrates the voltage across the thyristor 
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when the AC load is powered at time t(l) and t(2) after stealing a portion to power the 
microcontroller 3 1 and providing the gate current pulse. In FIG. 1 IB, the AC load, 
such as a light, would be ON. FIG. 11 C illustrates that the load is not powered until 
time t(2) and only a half cycle of power is applied to the load. If the AC load were a 
light, the light would dim to about half brightness. FIG, 1 ID shows that the load is 
not powered until time t(3) and only a portion of the half cycle is applied to the load. 
In FIG. 1 ID, the AC load would only received portion of the AC power. The 
microcontroller can be programmed to provide power to the load at any time for any 
duration. 

f MICROCONTROLLER PROGRAM 

FIG. 12 shows the flowchart for the program implemented in the 
microcontroller 31. FIG. 10 is the electrical circuitry and FIG. 1 1 illustrates the 
waveform of the operation. With the program illustrated in FIG. 12, a continuous 
dimming capability from 100 % to OFF condition over any time period is achieved. 

The flowchart in FIG. 12 shows three timers. The first timer sets the time 
period when the light is folly ON to when the light is folly OFF such as thirty minutes. 
The second timer sets the time period for how long the light will be in each dimming 
position, such as eight seconds, for example. The third timer sets the time period from 
the zero crossing until the light is turned ON such as two milliseconds for one 
dimming setting. This example of two milliseconds can be represented of the third 
timer at time t(l) of the cycle. When the third timer is at t(3) of the cycle, the AC load 
would only be ON for about 25% of the time This third timer is varied over the first 
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timer's period from turning the light ON to fiill brightness to turning the light ON at 
the end of the full cycle is completed which is 1/60 second for a 60 Hz AC power 
source. Each dimming setting will be ON for the duration of second timer. 

Also, the microcontroller 3 1 is programmable for several other fiinctions. FIG. 
5 13 shows the flowchart of a program which turns the light 60 ON and OFF randomly 
between time periods in minutes or hours. This simulates that the house is occupied 
and deters burglars from breaking into the home. FIG. 14 illustrates the program for 
flashing the light 60 between ON at fiiU brightness and dim at a visually discemable 
rate, such as four seconds. If installed in the circuit for the porch light, this would 

10 bring attention to the house so that the pizza or other delivery services could easily 
locate the house. FIG. 1 5 illustrates the program for turning the lights to dim for a 
period of time such as twenty minutes and then OFF. This feature would allow 
parents to keep the light ON low for their children until they fell asleep and then 
automatically turn OFF. FIG, 16 illustrates a program to randomly turn the light 60 

15 ON, OFF, and DIM at a high rate in seconds. This flickering effect would provide a 
party-type atmosphere. FIG. 17 illustrates a program to turn the lights OFF afl;er a 
pre-set period of time such as ten minutes, FIG. 18 illustrates a program to turn the 
lights ON and OFF at a relatively high rate, such as a second, and which sounds a 
beeper B 1 while it is in an OFF cycle. If used on the front porch light would allow 

20 emergency response personnel to locate the home more quickly and alert the 

occupants that the device is ftmctioning by the sound. FIG. 19 illustrates the program 
for turning the light 60 on for a period of time such as twenty minutes and than dim 
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thereafter. This would be used on lights to save energy, but not eliminate the lighting, 
FIG, 20 illustrates the program where light 60 is turned ON every half cycle thereby 
providing a dimming fixnction, 
MOUNTING SCHEMES 

Mounting the AC power controller 38 with a three-position switch 102 
provides three levels of operation as shown in FIG. 21. The apparatus 100 is 
connected in series with the light 60 and AC power lines 18a and 18b. The three 
levels of operation are the ON position 80, the OFF position 82, and the MODE 
position 84. In the MODE position 84, the AC power controller 38 operates the Ught 
in accordance vAth its programmed operation. FIG. 22 shows the three-position 
switch and the AC power controller 38 in an electrical box 1 10. Lines 19 and 16b 
connect to the light 60 and the AC power. FIG 23 and FIG. 24 show the connections 
to the electrical circuit. Either line 19 or 16b can be connected to the AC load or AC 
power. 

The invention may be embodied in other specific forms without departing firom 
the spirit or essential characteristics thereof The present embodiments are therefore 
to be considered in all respects as illustrative and not restrictive, the scope of the 
invention being indicated by the appended claims rather than the foregoing description. 
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What is claimed and desired to be secured by Letters Patent of the United States is: 
1 . A method for switching AC power flow through, and deriving a supply of DC 
power jfrom one side of an AC power circuit, comprising the steps of 

a) providing a gate-enabled thyristor for controlling switching of AC power flow 
through the circuit; 

b) alternating enabling the thyristor into an ON state by providing a gate current 
pulse thereto when the instantaneous voltage across the thyristor exceeds a 
predetermined level, and disabling the thyristor in an OFF state by not providing a 
gate current pulse thereto; and 

c) deriving a supply of DC power from said AC power flow which appears across the 
thyristor in each of said ON and OFF states thereof 
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2. An electrical current control apparatus for operatively interconnecting a source of 
AC current and an AC load comprising: 

a) a thyristor having a first and second leads coupled between said source and said 
AC load, where in said thyristor is connected in said first lead so as to permit flow 
of AC current through said first lead in response to activation of said thyristor by a 
gate current pulse, said thyristor being configured to remain actuated afl;er 
termination of said gate current pulse so long as a predetermined minimum current 
is flowing through said first lead; 

b) a driver for initiating said gate current pulse to said thyristor at the beginning of 
each half cycle of said AC current, said driver for initiating said pulse being 
connected to said first lead in parallel with said thyristor, so that said pulse is 
terminated by actuation of said thyristor and the remainder of said half cycle of 
said AC current flows through said thyristor and said thyristor remains actuated 
until said AC current drops below said minimum current at the end of said half 
cycle; 

c) power conversion means coupled between said first and second leads and effective 
for adapting a portion of said AC current at the beginning of each half cycle 
thereof into a source of DC current; and 

d) control means powered by said DC current for selectively supplying said gate 
current pulses to said thyristor through the said driver. 
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3. The control apparatus of claim 2, wherein said control means comprises a 
programmed microcontroller. 

4. The control apparatus of claim 2, wherein said power conversion means comprises 
means for diverting a portion of said AC current at the beginning of each cycle of 
said AC current and converting said portion of said AC current to said DC 
current. 

5. An apparatus for selectively energizing an AC electrical load, comprising: 

a) a thyristor coupled between first and second AC current leads for 
controlling a flow of AC line current from said thyristor to said AC 
electrical load; 

b) a microcontroller which is programmed to selectively provide enabling 
gate current pulses to said thyristor; and 

c) a DC power supply coupled with said thyristor and effective to derive 
electrical power for said microcontroller from any portion of said AC 
current. 
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6, An apparatus for selectively energizing an AC electrical load, comprising: 

a) a thyristor coupled between first and second AC current leads for 
controlling a flow of AC line current from said thyristor to said AC electrical 
load; 

b) a zero crossing detector for detecting zero crossings of a sinusoidal 
waveform of said AC line current; 

c) a microcontroller which is programmed to selectively provide a gate 
current pulse to said thyristor in response to detector detecting a zero 
crossing; and 

d) a DC power supply for providing power to said microcontroller, 

7. An apparatus for selectively energizing a high-voltage AC electrical load, 
comprising: 

a) a switch housing mountable within the interior of dwelling; 

b) a switch mounted to said housing having an "off' position, an "on" 
position, and a "mode" position; 

c) means responsive to selection of said "off" position for interrupting flow 
of AC current to said load; 

d) means responsive to selection of said "on" position for completing a 
circuit as to provide continuous flow of current to said load; and 

e) means responsive to selection of said "mode" position for selectively 
completing and interrupting said circuit so as to permit flow of current 
through said leads, so that said AC electrical load is energized and de- 
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energized in accordance with a predetermined sequence which is programmed 
into said microcontroller, 
8, The apparatus of Claim 7, wherein said microcontroller is programmed to turn said 
AC load ON and OFF at long, random-time intervals. 
5 9. The apparatus of Claim 1, wherein said microcontroller is programmed to turn said 
AC load ON and DIM at a periodic rate. 
10. The apparatus of Claim 7, wherein said microcontroller is programmed to turn 
said AC load ON for a predetermined interval of time and then OFF thereafter. 
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ABSTRACT 



An AC controller which provides programmable switching of AC power flow, 
together with producing a source of DC power for operating the AC controller. The 
AC controller is connected in series with only one side of the AC power source and 
the AC load. The AC controller utilizes a thyristor for AC power control switching. 
During the operation, the AC controller steals a small portion of each half-cycle of the 
AC power to provide DC power to the AC controller. The AC controller enables the 
flow of AC current by providing a gate current pulse at any predetermined time during 
the half cycle. Once the thyristor is ON, the AC current flows through the thyristor 
until the AC cycle is at or near zero. To provide an OFF state, the AC controller does 
not provide a gate current pulse. The AC controller uses an microcontroller for the 
programmable capability. The AC controller can be programmed to provide a 
flashing light function, a time delay off mode, an automatic fade mode, a dimming 
fimction, a burglar deterrent fimction, and a time delay dim function. With a three- 
position switch which can replace existing types of wall switches, three modes of 
operation are achieved: ON, OFF, and MODE. The mode position initiates operation 
of the special fimction of the controller. 
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NOre: ""Th^ foiiowtr^g combifiathm of infomy^ipn ^t^ppli^d m &n o^ith or d&ciafetion fifed afit^r me fiim<^ dmo 
accepi^^ mtnimams for iarnitifying a speaficaiion md coftp;ji*f>c« with ^ny one of th^ items 
t^igw wilf i?^ accepted as compiying with the id&ntifiC^tion rvquirement of 37 CFB LG3: 

'(A) appucatiofi msmt^fff (^on^i^ting of the series coc^ and iettuf number, t^.g., 08/123^^50): 
*^ s^riat numt>ef and U'mg d^ta; 

YC; «womey dccMst number wnich wa^ on f/>* aptKifio^tior} a3 f^ed; 

VD) titi0 which wa^ on m specification as iiied and fe1eret)c& to sn ^ttmchi^d ^pi^ifmtion which 
?5 POtn attached to the oatn or decisifiiiion at tiw U/m ^x^cution ^nd zutmirt^^d wth the oath 
or d&ciar£ition; or 

tiUe which was Ofi th^ $pi^iiic^tiQn as fit&d and accompanied by a cox'er letter accuraitiV 
imMiiyir\^ th0 ^ppticfttfon tor wNch it wa^ intended by miner ih^ ^pfihcittion nymoer (con^iBting 
oi theseries coaeand the serim rHjm^, eg,, 0$/12d,4^6l or seri^ number and filing dato, AU)itifft 
any $tatam^nt(&} to ih«^ contrary, it wili be presumed that t/)t) npplicnticin hl^d in tne PTO is th^ 
'^piicmion which tsw in^entorf^ executed by aigriing ttti? 0^0 or declaration." 

UP£,P. § &01.01{a^ 7tn Ed. 

described and claimed m PCT Internationa) Application No. 
filed on ™ and a$ 



(c) □ WBt 



amended under PCt Article 19 on 



(if any). 
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SUPPLEWEWTAL DECLARATIOM |St C.¥M. § 1.87(b)) 

fcomptefe f/)e foliomng wtmre a supptemental dBomtion i$ being submm^d} 

□ I hereby declare thai the subject matter of the 

□ attached amendment 

□ amendment filed on ' ■ 

was part of my/our invention and was invented before the fi«ng date of the original 
application, sbove-identitied, for $uch invention, 

ACKNOmEfXGEMENT OF REVSEW Or PAPERS AN9 DUTY OF CANDOR 

I hereby 5itate that S have reviewed and understand the contents of the abovcHidentified 
specification, including the ciaims, as amended by any amendment referred to above. 

1 acknowledge the duty to disclose information, vy^hich is material to patentability as 
defined \n 37, Code of Federal Regulations, § 1.56, 

(also check th& fotlowidg /ferns, if dB^md) 

□ and vvNch is nnaterial to the examination of this application, namely, infomnation 
where there is s substantial likelihood that a reasonable Examiner woutd consider 
it important in deciding whether to allow the application to \%m% as a patent, 

and 

C in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 C.F.R. § 1,98. 

PRIORITY CLAIM {35 U,S.C. §§ 119(aHd)) 

NOTE: "The c^i^f^ to pnprtty new? fri np sp*c/a/ f<^m1 ond may made by ih9 Forney or 9g^t if th^ formgn 
3pptiQ^\fQn /s r^.hrr^ to in ih0 oaf/t or declaration as required by $ f.e3. ?7w dsirri pn0tify «id 
th^ c^iif}6d copy of the foreign spplmtlor) sp^cirf9^ m 3$ V,S,C 119^} wsf b& r*ted the cas© of 
so tnteti^f^nc^ (§ rS30}. when necessary to <y>^fx;ome m O^fe of 9 mf^mnc^ r&fi^d upon by the 
Qxaminer when spedfica^ty requived by the enm^mr, 0fld 9if other $nuations, l}efdre the peteat is 
granted. )l the drnm for prionfy or the ceritihd copy of the foreign &f>pHcarion is fifed efter the c^<? 
the i'sskm i0e k paid, it must be accompanied by a petitiorf reqi/esting entry erv^byth^fee s»f forth 
in § rirCtl If tn^ cemmd copy is not in the ^ngimh Im^^g^. « mmietlon n9€d not £>ef nied except 
in the c^nse of fnterferertce; or when nece^-^ t0 ov&rcQf^ the date of a refemnce tefied upor^ by the 
^MBmir^r; or ¥^,h€»n sp&clficsiiy reqtHfed by the exBmner, m whicti ^mt %n ^n^h tmgu&^ tmnsl3t!cn 
musi be md fogeffter with a statement thet the irgimiaff<^n of tfts asniffed copy is accumte,"37 C.^.R 

I hereby cisim fDreign priority benefits under Title 35. United States Code, §§ 119(aHd) 
of any foreign appHcation(s) for patent or inventor's cer«lflcate or of any PCT international 
appi!cation{s) designating at feast one country other than the United States of Amenca listed 
below and Have also identified below any foreign appi^c;8tlon(s) for patent or inventor's 
o^r$i1ica-e or any POT international appncation(5) deslgnatir^ at least one country other than 
the United States of America fifed by me on the same subject matter having a f fing dais 
before that of the appiicat!on($) of which priority is ciasmed. 

(co<vpi0te (0) or (e)) 

(d) ^ no such applications have been filed, 

ie) □ such applications have been filed as follows. 

NOTS: mere iim^ (cf f 5 ^M^f^d sbd^ and the tntemationfff A^pficdlion ^hich de!signaf$f:i U.S. ftse/f ctaimed 
pdQpty ch0ck Hen fej, enter the deteiL% b^hw and mat<e the pnvhty dsim, 
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i»illOR FOREICN/m ARI>UCATI0N($) Pll-ED WITHIN 12 MONTHS 
(6 MONTHS FOR DESlON) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 39 U.S.C. § 11d(aH(*) 



iN^iCAte if 

pen 




DATE OF FlUNG 
(day, month, yeiN^ 


PRSORITY CUMMED 
UHDE« 37 use 119 








□ ¥6S HO □ 








U YES NO n 










u YES NO n 








□ YE$ NO □ 








n YES NO D 



i'TI 



OLAIil rOlfl BKN£F§T or pmOB y.S, FHOVISIOHAL AFFLiCATION(S} 

(34 U,S,C. § 119{e)) 

i hereby claim the benefit wndef Title 35, United States Code, § 119(e) of any United 
States provlsiona! appHcatlon(s5 listed beiow: 



PROVISJOKAL APPUCATION 



RUNG DATE 



CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S) 
UNDER dS U.S.C. § 120 

S( The claim for the benefit of any such applications are set forth in the 
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF 
ATTORNEY FOR DIVISIONAL. CONTINUATION OR CONTINUATION-IN 
PART (C-l-P) APPLICATION. 
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AUL FOHEIttN AM»UCATIOH{$), IF ANY, FILCO MOHl THAII 12 MONTHS 
(6 MONTHS FOU OESlON) «PR«0« TO THIS U.S. APPLICATION 



NO TT' 'he Qppiication tH^ ihmn 12 motiihs from the fifing <iat0 cf mi$ ^p//csf/orj f& a PQT mg formm^ 
the basm for m ^ppimimn omring me Unit^ Siat^ 95 0) m npt/pff^ stage, or 0 s cQntmmfhn, 
divisioml or contina^tim^i^-pan, th&n sfso compietQ ADDED PAGES TO COM&NeD OeCLABATtON 
AND POWER OF AJTOf^NEY FOR Om$mAi. OONTINUAVON OR C-I P APPL^QAVON for 6ene*Vt 
of the prior U.S. or FCT epplic&tiofy(s) utyder$5 U.S.Q § 120. 

powEK or ATrOHHlY 

i hereby appoint the following pract!tioner($) to prosecute this application and transact 
all business in the Patent anc* Trademark Office connected therewith, 

(list name and registration number) 

TMd N: Mh^^'i^, ^^d' "^^^ 

(ch0<:H th0 MfQwing tt^m, ff appiioabh} 

□ i hereby appoint the practitic3ner(s) associated with the Customor Number pro- 
vided beiow to prosecute th!s application and to transact ai! business in the 
Patent and Trademark Office connected therewith. 

□ Attached » as part of this decfaratbn and power of attorney, is the 3uthOfitat*on 
of the above-named practitioner{s) to accept and follow instructions from my 
repress ntative{s). 

NOTE- "Sp&cial ca^ should fc© l^kon in contfmmtion cr divf^iooaf appffc^ticns to ^^r^ ihj^t ^ny change of 
cormspond^ric^ «cW/^«* m <t prior &ppfH:i?ti<^ *>i rr^ff^tftd in the ^^niif^vAtior^ or dMiionsi application. 
For fixampff^t wher^ 9 copy of th^ OAih or d»chr0iton from the prior appiicstksrt fe submitted for a 
aoniinufttit)r\ or divhitt^mli^ppifCBtfO^i fH&d utid0r37 OFR 1,S3^) 9f}d the copy of the o^th ord^i^rnii^ 
from thf^ prior apptianiof} deslgn&t^s an oid corr^spor^df^nce etddr^ss, fh^ Offh^ rr^^y r\oi r&Qogr\iz^, 
in mt! ci?nt!mmtlon or divi$*cr!fif Apph'qation, th& change of coffvspof)denc9 address made during the 
0ro%eciillon ih& prior ^ppHtstion. AppUc^rM required to identil^ the aher^ge of corr<^^ponderfC^ 
^ddr^ss h. the contmiiatfcn or divislcnuf appHc^ion to ensure that commanfcetionB from fh0 Offtce dte 
maHed to the currerri corresporKfeooe &ddfes9. Cf^ i.$3(i^4r $ M.PM.P., Tth Bdidon. 



SENOCORRESPONDENCE TO DtRECT TELEPHONE CALLS TO: 

(Nam9 and t^ft^hone number) 

^ Address O / i a n t i 
□ Customer Numbor 



(complBte th^ fofhwirig ff appficable) 

Since thi$ filing Is a □ continuation □ dWisional there is attached hereto a Change of 
Carrespord^nce Address so that there wHi be no question as to where the PTO should 
direat all correspondence. 
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DECLARATION 

i hereby declare that all statements made herein of my owfi knowledge are true and that 
all statements mad«? on information and belief are believed to be true; and further that tr^ese 
Statements were made with the Knowiedge that willful false statements and the like so made 
punishable by tine or imprisonment^ or both, under Section 1001 of Title 18 Of the United 
States Coda, and that such wlliful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

$ISNATURE(S| 

N0/£; CareMy ifidtOitt9 th^ Umi^ {or Im^^t) rmrm^, as it shouid appea/^ the tiling rece/pf ana uif other 

fWOlfc; Sact) inv^tor mu&t tcientifieci Oy fail nmm, tnciuding the farrniy mme, and at /ejsf ont* ^ivt^n name 
wittiOui i^rsvmtion together wuh Mfty other given /iam« or mttml &n<^ by hiii/hiit' tenicMnce, posf offica 
iiiJdr»99 arjtf comry of cHuen^hip. 37 CFR § l,63(nX^), 

NOTE: inv&ntoa may executa^ i^ep&r&te decin/Qtions/o^ths provided e^crt ii^Qfdf^dort/oQth i^ii; forth ail the 
inver^tois, S^iion h63(a}{3j rdqwm thst a deci^iration/onth, inter aii^, i<hfjttfy eacft invontiv ^no 
prohibits the execution gf separate d^chmtions/oaths x^hich omjh sets forth orily the name of the 
i^xkicvtmg mentcf. 62 f^. Beg. 53.101 53,U2, Octobsf W, 19!^7, 

Full name of ^ioi« or flr^i inventor * . 

(Qiy^N i^Mm ifi^l&QLS IHfTtAL OH NAM£) ^ rAMiLY (QR iAST NAME) 

Inventor's sigaatur® (hi^^JUjL jiJ. CX - /^U^^^^^ 



iZa^ Country of Citli^nship 



Date LXSjL±ie Country of Citli^nship 



Post Off Ic© Addr©^$ IC^CZa AJ LL> R\ct^^h^ 



FuH name of fieeond joint inventor^ if any 



(GiVeU A^ME; (MlOOiE tN/riAL Off NAM€} FAMiLY (OR LAST NAM£) 

Inventor's signature 

Date ™ ^ Country of Citizenslisp 

Residence ___„« , 

Post Office Addree^ ™_ 



Full name of third joint inventor, if any 

{G(/SN NAmm ~SJ!i5t€ mriAL ow name}^ family {qr ia^tnam^ 

inventor's e^gnature 

Date — Country of Citizenship 

Residence 

Po^l Office Address . 
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(checii proper box{es) for &ny of th^ fofhwing adt^^d pag9(s) 
thai form a p^rt of this dedar^tton) 

□ SSgnstum for fourth and subsequent joint inventors, Nijmber of pages add^d 



□ Signature by ^dministrator{trix), executorftrix) or legal representative for de- 
ceased or Incapacitated inventor. Number of pag^i$ added 



□ Signature for inventor who refuses to sign or cannot be reached by person 
authorized under 37 CFP 1 AT, Number of pages added . 

♦ > * 

□ Added pape tor signature by one joint irventor on behalf of deceased [nventor($) 
where legal representative cannot be appointed in time, (37 CFR 1,47) 

♦ ■< ♦ 

^ □ Added pages to combined declaration and power of attorney for divisional, 

'J; continuation, or continuation-in-part (C-l-P) application. 

'% □ Number of pages added ™» 



□ Aothorizatlon of pr3Ctitioner(s) to accept and foilow instructions from representa- 
tive. 



ftf no further pages form 
then ard tnts Declaration with thi$ 



a pari of this Decfaration, 

pag^ and check the foflowfng item) 

Jb\^ declaration ends v/ith th*5 page. 
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